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UNER EXPANDER 

This invention relates to a constant force spring device, and 
more particularly, to a device for expanding a metallic liner vherein an 
expanding die is urged against the liner by a constant force spring device. 

Heretofore, a method and apparatus have been developed for 
installing an expanded metallic liner in an oil veil or other conduit. 
Typically, a corrugated steel liner is inserted in a conduit which is to be 
lined, the greatest peripheral dimension of the liner being slightly less 
than the inside diameter of the conduit. An expanding tool is passed 
through the liner placed in the conduit, and a first-stage expanding die 
causes a gross plastic deformation of the liner, which is expanded outwardly 
against the inside of the conduit. A second-stage die on the tool then 
provides an additional finer deformation of the liner to provide a smoother, 
more finished surface on the inside of the liner and to assure more complete 
contact between the conduit and the liner. In a typical design of this type 
expanding tool, the frictional drag of the first-stage die supplies the 
expanding force for the second-stage die, which expanding force is a direct 
function of the strength, or wall thickness, of the conduit in which the 
liner is being Installed. For example, in lining oil veil casing, heavy 
20 vail casing may cause a very high frictional force which results in excessive 
pressure being required to push the expander through the liner. The 
application of the great forces required may result in rupture of the casing j 
or in breaking the installing tool. In instances where the internal 
diameter of the conduit is somewhat less than that anticipated, the result, 
ing forces can cause the tool to become stuck in the casing, or otherwise 
cause damage to the casing and the tool. In other designs, such as where 
a cantilever spring arrangement is employed in connection with the second- 
stage die, various difficulties are encountered in obtaining a spring 
mechanism having the desired strength in combination with the other spring 
characteristics, and with the tool dragging against the inside vail of the 
conduit after being passed through the liner. 
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Since tools of the type mentioned above often are eitployed In veils 
deep in the ground, it is highly preferable that a tool be used which under no 
circumstances will become stuck in the veil or cause damage to the veil. Any 
such trouble occurring in a veil can result in considerable loss in time and 
great expense in making repairs. 

An object of the present invention 1b a device for applying a con- 
stant force to an expanding die or other similar apparatus so that a pre- 
selected maximum force is exerted against a vork piece. Another object is an 
improved expanding tool for installing metallic liners in a conduit, vhich 
expanding tool can apply no greater than a predetermined force to the liner 
being installed in the conduit. Still another object of the invention Is an 
economical and easily fabricated constant force spring device. A further 
object is a nigged, eaay-to-operate expanding tool employing such a spring 
device. These and other objects of the invention vill become apparent by 
reference to the folloving description of the invention. 

In accordance with the present invention there is provided a con- 
stant force spring device vhich comprises a body member, an elongated column 
element adjacent said body member, bearing plate members contacting the tvo 
ends of said column at least one of said bearing plate members being longi- 
tudinally movable in respect of the other and stop means on said body member 
to limit the deflection of said column element to prevent permanent deforma- 
tion of said column element upon the application of a compressive load 
thereto. In one embodiment of the invention, the foregoing constant force 
spring device is employed in a tool for expanding a metallic liner inside 
a conduit, said constant force spring device being positioned on said tool 
to urge an expanding die member against the liner being installed in the 
conduit by a substantially constant force. 

Hy invention vill be better understood by reference to the follov- 
ing description and the accompanying dravlngs vherein : 

Figures 1A, IB and 1C, taken together, constitute a partial sec- 
tional viev of a preferred embodiment of a liner expanding tool according to 
the present invention; and 
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Figure 2 is a sectional view of the apparatus of Figure 1A taken at 
line 2-2; and 

Figure 3 is a typical plot of applied Load versus Deflection for 
the constant force spring device of the invention. 

Referring to the drawings, Figure 1A is the bottom portion of a 
liner expanding tool for use in installing a metallic liner in a well, while 
Figure IB illustrates the middle section of such a tool and Figure 1C repre- 
sents the upper section of the tool. The expanding tool 11 is attached to 
standard well tubing 12 by coupling 13 and, typically, may be lowered from the 
surface through a well casing (not shown) to a point in the casing at which it 
is desired to install a metallic liner. Before inserting the tool into the 
well, an elongated vertically corrugated liner Ik fabricated from mild steel, 
or other suitable malleable material, is placed on the tool. The corrugated 
liner is secured in position by contact at its upper end with a cylindrical 
shoulder member 16 and, at its lower end by contact with a first-stage expand- 
ing die 17 in the form of a truncated circular cone which serves as a first- 
stage expanding die in the manner hereinafter described. The expanding die is 
fixedly attached to a centrally located, elongated cylindrical hollow shaft 18 
which forms a portion of the body of the tool. As shown, the expanding die 17 
is held in place between a lower shoulder 19 and collar 21 threaded onto the 
shaft. A plurality of movable arms 22, preferably provided with outwardly 
enlarged portions 23 near the top, are disposed in the form of a cylinder 
around shaft 18. The enlarged portions of the arms 23 upon being moved out- 
vardly contact the liner to perform the final step of expanding the corrugated 
liner into a substantially cylindrical shape. The aim members 22 are plvotally 
attached to the shaft so as to be movable outwardly from the shaft by a tapered 
expanding member 2k slidably positioned on the shaft to serve as a second-stage 
expander. Die surface of the member 2fc, as shown, moves upwardly along the 
shaft to engage with the arms and move them outwardly. Advantageously, the 
inside surfaces of the arms 22 and the outside surface of expanding member 2* 
form mating sections, typically octagonal In shape. The expansion of the arm 
members is controlled by the position of the member 2t which moves upwardly 
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until it contact, .boulder 26 provided on the .haft. A. member 2* move, in a 
downwordly direction arm. 22 fold inwardly toward the shaft. The expanding 
arms 22 are held in place on the shaft by collar 27 and circular groove 28 
provided on the shaft. 

The expanding tool, comprising the first-stage die and the second- 
stage die is drawn through the liner to expand it in place in the casing. The 
first-stsge die provides a gross deformation of the liner so that it is 
expanded outwardly against the wall of the casing. The second-stag, die then 
passes through the liner and performs the final expansion to smooth the innar 
surface of the liner end to provide more even contact between the liner sad 
the wall of the casing and effect a fluid-tight seal. 

IB operation, the liner setting tool is assembled at the surface, aa 
described above, and a glass cloth saturated with a resinous material may be 
wrapped around the corrugated tube to form the liner. The assembly is lowered 
into the well at the location at which the liner is to be set. A liquid, such 
as oil, is then pumped under pressure down the well tubing and flows through 
the passageway 2? provided in polished rod 31, through ports 32 and into cylin- 
der 33 connected to the upper end of the shoulder 16. Upon the application of 
fluid pressure to the cylinder, the piston 3a secured to polished rod 31 moves 
upwardly in cylinder 33. As shown, rod 36 connect, polished rod 31 and shaft 
18 upon which is mounted the first-stage expanding die 17. When the piston 3a 
moves upwardly through the cylinder 33 the expanding die 17 and the second- 
stage die 22 are drawn upwardly into the corrugated liner la and "iron out" 
the corrugation, in the liner, so that the expanded liner may contact the 
inside vail of the caalng in which it ie being installed. Positioned on the 
shaft balov the expanding member constant force spring member 37 which 

1. employed to urge the expanding member against the expanding aims 22 with a 
substantially con.tant.fnrc The fore, exerted against the an meabar. being 
substantially constant, the force transmitted through the arm to the 

liner and to the caalng will b. substantially constant so that aither sticking 
of the tool in the casing or rupture of the caalng la precluded. Of course, 
the force provided by the spring member 1. preselected so that the frictlonal 
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forces betveen the tool and the liner and the pressure exerted against the cas- 
ing axe maintained at predetermined safe levels. The constant force spring 
member assures that the contact pressure between the liner forming portion 23 
of the arms 22 is great enough to provide the desired deformation of the cos- 
ing, while preventing damage to the casing or to the tool. 

The constant force spring member 37 is slldably mounted on the shaft 
l8 and held betveen the expanding element 2k and a cylindrical lower shoulder 
member 38 forming a portion of a differential screw element 39 which transmits 
the loading on spring member 37 to shaft member 18. The differential screw 
10 element comprises shaft member Id on the outside of which are cut male threads 
l8a, the lower shoulder member 33 provided with female threads 36a and thimble 
member Ul provided with threads Ula and fclb on the outside and the inside, 
respectively, to engage with threads on the shaft and the shoulder. The two 
sets of threads are coarse, such as square, modified square, or Acme threads, 
to withstand very high loads and differ in pitch so that shoulder 38 is moved 
upwardly on the shaft 18 when the shaft is revolved relative to thimble kl. 
The shoulder 36 Is secured to the shaft 18 by splines 1*5 so that It can slide 
longitudinally, but it Is not free to rotate on the shaft. Fixedly attached 
to the lower end of the thimble Is a friction member, such as bow springs h2, 
20 a hydraulically actuated friction pad, or other such device for frlctlonally 
engaging with the inside wall of the conduit to secure the thimble against 
rotation with respect to the shaft. Preferably, the direction of the shoulder 
member threads 38a Is the same as that of the shaft threads l8a, e.g. right- 
hand threads, and the pitch, or lead, of threads l8a is slightly greater than 
that of threads 36a, with the pitch ratio being close to unity. In this 
manner, clock-wise revolution of the shaft relative to the thimble causes 
shoulder member 38 to advance upward slightly and a compression load is exerted 
upwardly on spring element 37 to cause buckling. For example, one satisfactory 
differential screw was made up using five and one-half threads/inch square 
30 threads on a shaft approximately 1.7-inch outside diameter and five and three- 
quarters threads/ inch square threads on a shoulder approximately 2. 5 -inches 
inside diameter. 
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Constant force spring element 37 comprises column element 1*3, advan- 
tageously consisting of a plurality of elongated columns disposed around shaft 
18. Upper bearing plate member kk is in contact with the upper ends of the 
columns and is slidably positioned on shaft 18 to transmit the force of the 
Bpring longitudinally against the bottom end of expander member 24. Lover 
bearing plate member 46 contacts the lover ends of the columns and is moved 
upwardly along the shaft by longitudinal movement of lover shoulder 38 as a 
result of revolving differential screv element 39- Grooves kj are provided 
in each of the bearing plates, to form an upper race and a lover race, into 
which the ends of the columns are inserted. These grooves may^be shaped to 
conform with the snape of the column ends if desired. A cover 48 may be 
employed to exclude foreign matter from the' spring mechanism and to protect 
the spring. 

A means for limiting the deflection of the columns is required. 
Although the column element functions in a buckled condition, application of 
excessive compressive load thereto would cause total failure or rupture of the 
columns. Therefore, a pair of stops 49 and 49a are provided for this purpose. 
As shown, the stops are rigidly connected to the bearing plates, and, in 
effect comprise upper and lover limiting sleeves positioned on the shaft to 
slide longitudinally thereon. The ends of the stops may mo'-e toward, or away 
from, each other as the load on the spring member varies. Lover sleeve 49a 
is prevented from moving down by lover shoulder 38 connected to the shaft 18. 
Hovever, the spacing between the ends is such as to limit the longitudinal 
travel of the bearing plate members as they move together to prevent permanent 
deformation of the column element 43. Various alternative means for prevent- 
ing damage to the column element may also be employed. For example, pine or 
rings mounted on the shaft may serve as stops, or the cover 48 provided with 
suitable connections may be employed for this purpose to limit longitudinal 
and/or lateral deflection of columns. 

The columns of the column element 43 may be arranged around the 
shaft 18, which as shown here forms a portion of the body of the spring 
device, with ends of the columns fitted in the races 47. The columns may be 
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fitted closely together as shown, or may be spaced around the race, with sepa- 
rators used between them to maintain the desired spacing. The number of 
columns employed will depend upon column characteristics and the materials of 
construction. For example, the slendemess ratio of the coluzn may be varied 
widely, and the column ends may be round, flat, fixed or hinged. The preferred 
construction is a thin, slender column with rounded ends, free to move within 
the races shaped to the curvature of the column ends. Katerials which may be 
satisfactorily employed for the columns are carbon and low alloy steels, 
chromium and nickel-chromium stainless steels, various copper base alloys, such 
10 as phosphor bronze, beryllium copper, the high nickel alloys and other similar 
materials providing satisfactory mechanical properties. Typically, the indi- 
vidual columns are of long rectangular cross-section, with the width being 
greater than the thickness, and arranged so that the wider face of the columns 
is normal to the diameter of the shaft. Thus, with sufficient compression 
loading, the columns buckle, and bend about the axis having the least moment 
of inertia, e.g., outwardly away from the shaft 13. 

For example, a group of columns 0.167-mch thick by 0.l»38-inch wide 
by 10.686-inchee long, with the ends rounded, were fabricated from A.I. S.I 
U}U0 8tee1 ' «™ehed and drawn at 575 *F. Each column was found to require a 
20 critical compression loading of 4 5 0 pounds, in order to buckle the column. 

After buckling, the columns were found to have a very flat spring characteris- 
tic, as shown in Figure 3, wherein P c is the critical buckling load and point 
C represents the load and deflection at which the stress in the extrene fibers 
of the column exceed the yield point of the material. Theoretically, the shape 
of this spring characteristic curve is described by curve OA 'ABC. Actually, 
this curve is described by OABC due to friction in the system. Points A end B 
represent typical, working limits, which, of course, may be varied according to 
the application for which the spring is designed. For exaaple, where . large 
number of flexing cycles are npt anticipated, a working stress just below the 
36 yield point any be used, while with, a great number of flexures, the working 

stress may be held to leas than the endurance Unit of the material of extinc- 
tion, m the above-mentioned tests, the lateral deflection was limited to 
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epproxlmately one Inch, „t which the longitudinal deflection was approximately 

0.225 lnchee. From zero deflection to the maxima deflection, the U50-pound 

loading was found to be substantially constant. 

In another test a spring device was built, as shown, employing 20 

columns, each having a critical buckling load of 12 5 0 pounds. The lateral 
deflection we. limited between 0 and about 1.00 inches by appropriately posi- 
tion^ the stops. Upon compressions! loading, the spring element buckled at 
substantially 2 5 ,000 pounds and from a longitudinal deflection of 0.0k inches 
(buckling) to about 0.1 5 inches the load remained substantially at 25,000 
10 pounds. 

Of course, in designing a spring element as above it is advantageous 
to obtain the greatest possible value of longitudinal deflection for specified 
value, of lateral deflection and critical buckling load, while maintaining 
the stress level in the columns at a safe level. The preferred columns, there- 
fore, are laminated, a. shown in Figures IB and 2, with multiple flat members 
making up each column. 

In the operation of the above expanding tool for setting a liner 
to well casing, the mrfe-up tool is lowered into the veil a. mentioned above, 
with the axms 22 m the retracted position. When the tool is at the desired 
20 level, the well tubing is revolved. The friction member k2 engage, with the 
wall of the casing end prevents thimble kl from revolving. With several 
revolution, of the tubing, lower shoulder 38 is mo** upwardly by differential 
screw 39 to buckle spring element 37 which has a predetermined critical 
buckling load. This load 1. transmitted upwardly against the lower end of 
expander 2k, and its tapered surface 1. engaged with the tapered surface on 
the inside of the arae 22 to urge the arm. outwardly with a substantially 
constant force proportional to the critical buckling load of the spring 
element. Subsequently, the expanding tool is passed through the liner to 
expand It in the casing in the manner described hereinbefore. 
30 The foregoing description of a preferred embodiment of my Invention 

ha. been given for the purpose of exemplification, it will be understood that 
various modification, in the details of construction will become apparent to 
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the artisan fro* the description, and, as such, these fall within the spirit 
and scope of my invention. 
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I CLAIM; 

1. A device for expanding a metallic liner inside a conduit which 
device c emprises a shaft element, an expanding die member attached to said 
shaft element, said die member comprising a movable liner-forming member 
positioned on said shaft and being radially movable in respect thereof to 
contact said liner, an expander member slidably positioned on said shaft 
between said shaft and said die member to move said liner-forming member 
from said shaft, and a constant force spring member positioned on said shaft 
to contact said expander member and to maintain said expander member against 
said liner-forming member, whereby said liner-forming member is urged against 
said liner by a substantially constant force. 

2. In a device for installing an expanded metallic liner in a 
conduit wherein an expanding die is moved through a liner positioned in said 
conduit to expand said liner: a cylindrical shaft element, an expanding die 
member attached to said shaft, said die member comprising a plurality of arm 
members disposed around said shaft and being pivotable outwardly therefrom to 
contact said liner, a cone member slidably positioned on said shaft between 
said shaft and said arm members to urge said arm members outwardly from said 
shaft, and a constant force spring member positioned on said shaft to contact 
said cone member and to maintain said cone member in contact with said arm 
members, whereby said arm members are urged outwardly by a substantially 
constant force. 

3. the device of Claim 2 wherein said constant force spring member 
comprises a plurality of columns disposed around said shaft, a first bearing 
plate member and a second bearing plate member, each of said bearing plate 
members contacting opposite ends of said columns, at least one of said bearing 
plate members being movably positioned on said shaft and being in contact 
with said cone member, stop means connected to said shaft to limit the axial 
travel of said movable bearing plate member along said shaft, and compression 
means for maintaining a lateral deflection in said columns. 
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1 4. The device of Claim 3 vherein said compression means comprises 

2 a differential screv connecting said spring member and said shaft. 

1 5. The device of Claim 3 vhereln said stop means comprises a 

2 sleeve-like element connected to said movable bearing plate member and 
slidably positioned on said shaft and a member connected to said shaft to 
limit the travel of said sleeve-like element. 

1 6. The device of Claim 3 wherein said columns have a rectangular 

2 cross-section, the width being greater than the thickness, and having the 

3 wider face normal to the diameter of said shaft. 
7. A device for installing an expanded metallic liner In a conduit 

vhich comprises a cylindrical shaft element; an expanding die member mounted 
3 on said shaft, said die member comprising a plurality of arm members disposed 
circumferential^ around the outside of said shaft and being pivot able out- 

5 vardly therefrom to contact the liner; a conical expanding member slidably 

6 positioned on said shaft between said shaft and said arm members to urge said 
arm members outwardly from said shaft; a plurality of slender columns, each 
having a long rectangular cross-section and disposed 'circumferential^ about 
said shaft; an upper bearing plate member and a lover bearing plate member, 
each slidably positioned on said shaft and contacting opposite ends of said 
columns; limiting sleeves attached to each of said bearing plate members 

12 and slidably positioned on said shaft; a shoulder member on said shaft; a 

13 differential screv element connecting said shoulder and said shaft to apply 
llf a buckling load to said columns; said- shoulder being engageable with the 

15 limiting sleeve connected to said lover bearing plate member, whereby the 

16 axial travel of said bearing plate members is limited; said column members 

17 transmitting their buckling load to said am members to urge said arm members 

18 outwardly with a substantially constant force. 
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to «*>et to* p»ffc imitIb to a* te«l«» to* «t»totoc • aao- 
Ito ar visitor a«-»toa m ttot » ara- 
i to iditM afatovt * aa»* HuWir at**** to aa 

bayaaajl i uii llii taal tor toatoUtof awtoliu tow to « aatouis 
jo a»aadia«tool ■» fly to gwto» to- a n ^ mto M to— to ito liaar 

tetoj fcaatoltot to toi I mil mill- totort af toa twtoto to a» 

feto— J Mi «Hl| fttrtaatot aoaatoa* faro* atria* tovlM. * fWttor 
a»c% Sa » rw< — J to wto **pm*i*4 Wal *»WU| • 



torltt. toN «to rftor af **• UvnttoB will I 



t wi to to* ] 
l— tola*. « 



wwtLM ttoaa to w<* 
i toto — tor, m ato» 



alam* adjfto mU.Wj 
■«M at maA etoi a* i— * «■» •* nU toaatof atoto acaftara *ala* Ua*l< 
WWU7 mVi to faaaaet rf toa oto*# *■& r t oasaa n 
to ltolt Km toHaacia* of aato »la» mm> to arrA? 
*to* aC •*** «toi atoaato to— itor a^dla-Moa f •« 



ayto* toatoa to — tofi to t> toal tm 1 — aatoa » totollto Mf tototo 
• Mltttt, aaU fto> toaa- flag toato* totog j M tl l ft a* aato aaal 
to «v *a awaAto* tto aa*tor iftfiai ito liaar toto* toatoUM to toa 
omtolt to a tatotoattoUp caaat*** ipraa, 

laaatooa. V aatofto to to tto fvltow 



» n««faa miltolC, toto* I 

WltoKiiwtoMi > i W • «* tWa^afitoiaworttojto 
toa j 1 i> toftotttol «* 



http^/patait3ljc.gc.ca/fcgi-biii/any2html 



9/18/00 



00736288dis.*fpPage3 



Page 1 of 1 



on 


IS 








liB 





736386 

Tl*an tut aMtlMMl »U» aX Mm w*riU» or ?l«t» U takaa «t 
UM a.2| Mi 

FltfM*. >!*• t*pt«a *)ol or «K>]tu4 leal nm« teflattion f*r 



lifwrtil *> um im^, ripu« ilutk totfam portly or a 
liatt -Tr-""t tool IVMia lwtaUUm • -*t*\U« User l* * orll, »*U# 
71«lM> 1* UHmUoHp aUUi mcU« mT Mk » WtaX -* Flgwo 30 «v**o> 
tmu CM km* MvMnk «r tfea tool. *o apiU« **oa il It U 

10 MM too* • mOX mUmM (k» «W) U o **a* 1b t*w «* it 

i* mutl W im*X L • attain* Uw. fcftm loop «fa» Wjl Irto Um 
tnU« » ilafM mrtlcaUy onm«*** 1> tikrl*W« ftt* oil* otool, 
or ru«r MdMl> mmi— W» mWUI. 1o fUtU cm Dm tool. w»t«* 
IImt U Mf>Md la joatttoi * mmm «t Its «* *lia » ejUxdricol 
linlbr in flu It Md. •% ita kwr nt tjr c©*W\ mt* a »r»t-«U«» «*r*at- 
tMj «lo XT la tht tea «f * Vt t t ii dwulo mm* «ol* wnw ao « ftrtt- 

ILxwUj rttoiaoa to i ostnUi l**1**t tk^M trW-Artd bollov ikfi V» 
MA few kMrtta or to* to^or «ko tml. oo too ■ifilloa «• «? 



AO ukollUaloot MMYlMnhouir^nlgdldr n tMoof ovte tte 
«uor«* MrtloM 0 U*; u>* oUyoot* la Ua torn of t «ru*a*r 



V*. loo in mmtmrt a too ittotaU? 
MltM to too tun K acnoaU mkm **lT tram Vm whmt* tv * 

» f* tai 00*0* *, »» »bow, «r 



«t*n to nmi vita too mm od an* u 
90 lMioa MvfuM of tto v*a tlnitb onutJo Mfom erf wpm ■»» 8t 
IM attlai NiUa)« tgstwlly ft o fy— 1 Ut ii**. «o «*«Mlia HtMn 
i^UNrti^VtMtidttatfteaiteHfUckipmv^ 
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«rtli Li wtMto itrtVil 16 prort4*d CO *o fttoA. 4* — W tS ww W A 
X' «JiwrU»» m» fftll imitV to*or* tte ****** Ita nMW 

£ im 22 bm toU !• «• th« ihtrt by «T *** cuwtor cr««* aO 

pMvtAatt cm tin A»r». 

ft* ■■jwll « tMft, MMrlftlx* n«^-iitMM MIMA* 
*u# il» 1. mm» tto Iltor U U to puia i» tto bhIir. T*» 

tU*t-U+ ite ^rU. a gntfi tifotMftlon r< to. Urtff m U to 
I I I o-ft»o«ly i#lMt tto ~H of to* ft* i 



i iifMi «f um imr Mi. WimW- mm n 

to ot«r**lM, *to iim» Mtoa4 tool U wi^ri •* to Mrf*©*, *• 
, Ml • fXmm ikrU Mfcnvtot. villi • nrtMi MWnal m/ to 
L tM oimM WW to torn tto IImt. ttr uiMjy U Isitrrt 
toto U»«U« WUmUa to AUk V* Umt to to to »U * ilMU, nek 
M ax* to ttom ' mUt jnun «m» tto ~H taU*f m fW« ttoeo* 

IH MMMf WMlMt U Mllttft* Ml 31, ttffM* Mrto >* «d toto *T**~ 

Mr 39 MMtoto* to w Mir to* w m mobUcx itotb»»nllirti»*t 
fUdt rrt«MM to tM nltotor, «m tortoa * mm»m to nttotol mi 51 m«m 
MMTUv 1* ttttMM J3> JU Ocm, «4 36 odmmU yoUtol roJ 3t Ml ito/t 

il'^t mim to MMtoA to* nrrt-*tofv mtoMj w ff* * 

t ^WMMll|dl»n.«ttolMM> 
tO to MMfMjMl UMT 1ft Mi IZM 



fit, Mil oT tto Mfttof 1ft *U* (i J» Mto§ lUtoUftt. fMlilOMt CO *to 
■toft MMtf CM Mj|ft | — ftW * U ft MM WM Mrtft* JMM/ 37 ****** 

to Mjlmot to mm tto tiMtiM I i ««to»t «o mWUm m » «uk * 
MtotoattoUy MWtoM.fftre*. Cm fWo Martofl ftMton tto «n MtfNr* tou* 

MtotoftttoU^ MtotoM, tto ATM toMMlttot ttTM* tto mMWn to V* 
30 UmS MOM tto totto WU to MtotMtttoUTMMtMt M tMft fttttoi rtttMi 
•t to tool to to oMtog «- fWton tto «MiftX i» yc-to*** Of I 
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l m* U* |U*9 Ml to* yrvBMra twrM 4^ttii tto im- 



rf to* mv* a l* put mm* to fwnto tto Mml tomtto* «f to- 
lM> tiM If pi to to* «r to to* t«kl. 

H* WMtMt r«M nrlflft MUM 57 it •11**17 •CUttM M V» **»Tt 
IB Ml U& WWn tte «ow«i«*: aMMat »«• «yUM»toal Immr ******* 
mmt M fanln t wto 1 * AUtmrnHai mm* ImmB » to** MMMti 
to* iMitoj ■ ft to *tott —tor id, JmWMUiIww 

HumT ■ — jil f- fttoft — fl w 10 *m to* Mtotfts *f todto **• •** «*U wul i 
10*« to* to-* iwMw 38 jinHil vlto tomto OmM 55* MA tklMto 

BMW V* tmlU riXk III Ml t Ut Ml tl» M tM Mtolto Ml YM l*Mte, 



Mto *f ttMM* Mt M-***» •*» 

to vtttotato wj hi* 1mA* Ml Offer i» Ifttoh m> U-» movmpt 99 to M*M 
nwidr em Urn *)mX% 10 mm fe» ras/l 1* nUU» t» tolMl* *1> 

Xto mmMM 9ft to MMi to tto *tof % 10 V qUMt tj « ttot M cm *H*> 
iMjttettaiOly. tot « to m* dm to xototo m to* «tof%. TlMUjr **tooto4 
to to* tov Ml ec tto tirftoto u * ttLcUom «c**«r, mm m to* tortoM **, 
» VtoJMlioftUr **to*tol frUrlSw yM, or otter nA mHm ftw fil««JMmliy 
*Lt* to* tolii «11 of tto iMtolt to »w tto totofcu *Mto*t 



f *»MM AlllHMUtMtfiki totft ItoMU 10ft, •.«. 



to* t itoMto 36*, viu to* plto* itoto tot** ito* to «*to. & tot* • 
mmm, «som>*1m nttuttn «t to* torn ntouW to to* 1 



itollir mlir 99 to *A»mm not i 

MMjt3yMMrt*«MMM%>TteMM*VMUtotV to* MMJU, M» *«U*ltoto*7 
UttMMiUX MM M* Mto t»Mto| flM M* OB^tolT Ultoto/toC* ***** 

m 4 «urato» toly l.T-toc* Mtolto Itototo* Ml tto* Ml 
I tttMfe/ltofc «M*M IteMto M * •***!*» mfp m^ m ^V f 8.5~u<JK* 
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Ofruttmt teat* T*i*» 0«m*1 3T (UMptrlM* wUn iImhI %>, » 

15. %fw W>?3«« yHt* nMfccr U t- l» «■*■•* wit* tk» «*»r «dl of \*» 
HOW Mi 1» »H»»U> KMitlw4 m> **ri jft U bwwV* m» /art* of the 



tame vUM mI« M mteto «•» 1qm# «*• «r U» m* i» *m* 

■j—fcfr tlaxtm Ma/lfci UMlNilMi hi mm* * ***** mmJmmt » — • 

la mj! mt V» *mtis+ ** fkn «■ mm mA a Imr Sat* 

30 Um — i» oT On co1»m «i lawrtMU tM». own mot w ■**•«**• 

•f<«m «sta ttt An* »r t»« \r iMnt. A w tti«W 



U»«vrlM> 

A m4m nr HMtW tt» UlMttn of Uft ml— w W ratulwA. 
iiiin^ u» kOim »lMrt MmMmw Sm m WtM mmoum, «y»lit*U~ of - 
«»o*Mlf» npmUH Jo* iMrrto nwOA mkm t*Wl MW. *r nptero of 
Willi, totfai, * •# «Uffl — * *T5» « ynriiM im tki* ****** 
JU Man, U* (top* «w ritUir M tto Marfe* «*# U 

«fft*t <wdt1m cpprr AM 1MT *Um» yo^U«nM M> tb« MBit V> 

B «U4« iMWltMUaulr V*m*m 9m mm* of tMi m^m «M m*m lonrt, or wmj 
trm, M««tttf»^lMlM«««vrUcM0oi«rtM. tow ■ Lmv* •*» 

WW UM m*» 1* «•* M t» lftfttt VM> lMHtMUMl 
I »3*M Willi m m*? Mm MM****" 1 ** pM— * f MMM* 

|lBM 1 1 — I ■■ *3. MAMA «lto«Mtt*MI MQ* f*f fNWIc 

lB«MMMlt«iMJ MjMtlMk»|il«M«pl«M. fOT MMVlA> *U* M> 

fUp mnm cm m* o*ft m<? urn ** « « 

•MMlO* MMttKUM) * W U-1t lm*ltelU*l 

mm/mt JaMrO. mAmmm W Mi— 

«b» of ta» ealM* lUMtt k} wmj m wm«M MM *• 

CMft IB, <«M<A MI *1»M MT* fMVt « BMiiMI or 4U Md7 «T OA M*lM 
•MlM< Mt9i «M* tte MM ft*M* S» «»M- »T. »• «*MM >»T *• 



- A « 
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Tlt*4 cJUmI? to«vUtar m atom, or -ngr l- 



■ol— *■ aaatojai rtU tonM «jca catoaa rtd^WHttei rat tto -.i-n*-u «f 
ooaainwttoa.. for in^U, taa »laWwrww r**lo of U» coin* ary to tof la* 
, »•* Om ttlw all •*! to meal, flat, n»Pt «r H*» prattnr* 

, Himvilk imnM tad*, fr*» to «lt*l» 

tt»nm iA*%m* to tto mMM aT tto wlm Mtorliij tcMth «j W 

aati*f »»4orii» «>taJ»al for tto inl—i «xa a*to* ant Jew allay »«*i 
<*n*l*> Mi mlatol ikiwiwi »t«tki*«# rto»l-, — nr» w» m w /i , mi 
10 m |<— fhiw Vmuo, Uiruia MVfcr* *^ "** ■***•! ail*** *** •«■•» aHltar 
jatortoto |rot)dii| Mtumctoiy a*aa— 1«—< aaoaartta*. TwtoaU/, tto Wl- 

m —tie*, «iUk tto tUtft WIm 



L to u» ouaatw of U* atafu 9m, vit» 



of laartla, a.*>, mUiaUy m? f*w V** abaft 18. 

for «n«pfe, a fna* of odm** D.lfiT-lato tatok *y 0. W-iae* «tfle 
V XP.ott-iTh— wUA u» ndi Mm r»teioKt«* tram 1.I.8.I 

*3ao nImI, qwiM •*! AAMt at 7751* cotam w fw^ to raoalr* a 

ID erittMl >ivrmKi lgpClaa or *50 poaala 1* to toskU tto «aaa». 
. JXtor toafcitoc, tto to baa ■ aata faaal -to torn a vary fto% ctoiactarl*- 
%t», a* atora i» rU*M 3, Tbania •>« to tto aritM toafcltoa 
0 i ■■!■<■ tto tott aU toftoritom at Mktom tto »l*a*» to lot ■til l — Atom 
«r tto art— t»*+at tto jial* totat or tto watoctai. rtm aa W a llj 1 , toa aaam 
of tat* aprtoa ttouttrlitlc «ro to toaiM to Ot'AJO, totaau?, 
ftta earn 1. toorua>r<»3to to fnotioa la Ua tfwtm, tatoto lail 
mam—t tridoal *rtto« itolto, «Uaa* af MM, -\f to mid aaeajraiat to 
tot aaallmtlao ftx/ M&Voa tto •prtos U *••*■*•». ?cr amapto, warm » ]ir» 
aaWf at flaU« .mlto am apt oatta^****, u «tUl| ftUam >*t tolOT tto 
30 jtoU eatot aay to «a«d, iadto vita a grtaV aaaW of nwaa, 1*a aotktftf 

tto iilmin af tto aatortol at into - 
l WAto, tto JtototMl aanaotlaa. w itoatai to 



•T - 





aCil 






SSI 
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0.M9 lata**. *»- «r* «wi»«tlo« to U» MUn im«««. u« *50-r*«* 
italic*, w ImoA to to ■ubwUetUUj ooaitwl. 

xa wMv M»* m n**»t •» *■•»• ^*3*M 80 

wOW, «a taflBf * ftrttlml tnaklia* flf UJO «a latoaal 

MlMUM W4 IMM Wtww 0 «t >^0 mill to; H aj ^ ala» ao«i- 

a»ai— llillj B r OCO |i Mil oft fro * figltwH»1 toftoattaa mt ©.<% 1im*m 
(toafcllaj) 1* *oa* 6.15 ft»*t* «« wliil w—ttattallg «i « # 0» 



Or ubm, la «Prti*»j * »*t»e 1 

to dttoU to* fTNtert f^tU4 T%la. *f lawttaUMl laftorUa- CUT «faoll*l 
mlaa* af l*to**l UflKUa MA «rltUAl **U»C »li****ll« 

«*» itMM ]*«fl M **• COl— «* » «*f» 1«»1. «• #«tW»^ «Ol«M« 
r a* *M I* U -J* 2, ldi» aAttata n»t • 



JM tto fl^ittn of tto «to~ «fMUM tool fir ■ 
la —11 rnrt"^ via Mate tj tool I* lnwwal Ute tat *ill «» 
rttt tto O la *• r*U**\* p«m». ta. ioc4 1« at tL. a^t 

« Im), aall tukdaf 1* saMliat. frl*i«» aa*Ur It «*»•»• ulU 1t» 
«U iu aui'al »» ^ l a Iklaala 41 CM* moWn- W* mrrwnX 
******** at lb. 1^ l~r >MU~ J6 U Mi W-** W tin****** 
MM ja t, WAU carls* alaawk JT *i<* Mi « »«*4« i— to— criUaU 

to-U *L» la* li waaaitoat «r— *Ur *•*!»*♦ -» • 

4, sal lto to|*rat rartaa. la am*«* *ila to. t»a**ai 



. ca tto critical *»kll*| laat af n^»S 

>1 U *•** 



txsaal ft 1* tat aavUft la Uw aUnar toteriaal l»f«Ua»fcara. 

tW firipitfcj «**«n*ttaa of « »*af *r»ai w fctM ■■ « •* «f ia»*Alli» 
to* aa» tot* to* a**?™ 1 an^llflartUa. tt alll W*r*too* tbat 
laja—j aat1fta»itm» 1* ta> toWOi a* a— Uartlia wOl Waa WT*»* 



a 

IH75I 
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